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PROBLEM TO BE SOLVED: To provide a pneumatic tire that properly suppresses collapse 
of a block, while making the best use of an advantage of a wavy sipe, and offers a 
good braking performance and uneven wear resistance on an icy road surface 
reflecting a highly uniform road contacting pressure within the block. 

SOLUTION: There is provided a pneumatic tire provided with a tread pattern having 
thereon a flat portion, in which at least one sipe 10 is formed. This tire is 
characterized in the following point. Namely, the sipe 10 is provided with a first 
wavy sipe portion 81 and a second wavy sipe portion S2 . The first wavy sipe portion 
SI is a train of protrusions and indentations formed on an inner wall surface 13 of 
the sipe that is tilted in relation to a normal direction of a flat portion tread 
surface la. The second wavy sipe portion S2 is a train of protrusions and 
indentations that is tilted in a direction opposite to the tilting direction of the 
train of protrusions and indentations of the first sipe portion SI. The two sipe 
portions are connected alternately to .each other in a depth direction of the sipe. 
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NOVELTY - The ^waveform inner wall face of sipe (10) provided on the convex block 
(1) of a tread, has intermediate portion (S2) inclined in opposite direction to the 
upper and lower portions (SI) inclined with respect to normal line direction of 
tread surface (la) . The boundary line between the intermediate, upper and lower 
portions is arranged in parallel with respect to convex block of tread. 

USE - Pneumatic tire for vehicles. 

ADVANTAGE - Prevents the falling of convex block of tire. Provides uniform bearing 
pressure within the block. Provides damping and abrasion properties in an ice road 
surface and thereby provides a favorable pneumatic tire. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is useful especially as a studless tire about the pneumatic tire 
equipped with the tread pattern which has land parts, such as a block in which at least one SAIPU was 
formed, or a rib. 
[0002] 

[Description of the Prior Art] What has arranged two or more SAIPU conventionally for the purpose 
which raises the ice engine performance of a studless tire to each part (the pin center,large section, 
MEDI eight section, shoulder section) of a tire pattern is known. As a configuration of this SAIPU, 
SAIPU of the flat surface where a configuration does not change in the depth direction of SAIPU, or a 
wave type was conventionally common. Since an edge effect, the dewatering effectiveness, and the 
adhesion effectiveness improved by forming such SAIPU in a block, the number of SAIPU suited the 
inclination which increases in recent years. 

[0003] However, if the number of SAIPU is increased and the SAIPU consistency is raised, although the 
number of edges will increase, when the rigidity of the whole block falls and SAIPU falls too much, an 
edge effect becomes small conversely and the problem that the ice engine performance also falls arises. 
For this reason, the configuration of SAIPU is changed in the depth direction and the so-called three- 
dimension SAIPU which controlled the fall lump of SAIPU attracts attention in recent years. 
[0004] Although various things are proposed as a configuration of three-dimension SAIPU until now 
and it can divide into some types, the things (JP,59-193306,A etc.) which changed the amplitude of 
wave type SAIPU with the depth as one of them, the thing (JP, 10-2586 15, A) which made the direction 
of the concavo-convex train (hill) of the internal surface of wave type SAIPU incline aslant from [ of a 
land part tread ] a normal exist. Each of these controls a fall lump according to the operation with which 
the protruding line and concave streak of the SAIPU internal surface prolonged in the direction of slant 
engage, in case a block and SAIPU fall. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in SAIPU given in the official report of the above- 
mentioned former, since it is hard to make the direction of a protruding line incline on the whole, there 
is a problem that an engagement operation is small. Moreover, like a publication in the official report of 
the above-mentioned latter,, by SAIPU toward which the concavo-convex train inclined in the direction 
of slant, ground pressure becomes uneven within a block and there is a problem that the braking engine 
performance or partial-wear-proof ability in an ice road surface cannot improve enough from this. That 
is, although drawing 5 (a) - (c) shows the cross section of SAIPU, the mimetic diagram in the condition 
of not grounding, and the mimetic diagram of a touch-down condition, respectively As shown in this 
drawing, in SAIPU 30 by which the concavo-convex train leans only to the one direction When 
perpendicular ** starts in the state of touch-down, the bending moment committed in a concavo-convex 
train becomes large, according to the deformation produced in that case, the ground pressure of obtuse 
angle section 3 la of a protruding line 3 1 is high, the ground pressure of acute-angle section 3 lb 
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becomes small, and ground pressure serves as an ununiformity within a block. Moreover, it can say that 
it is the same about the protruding line of the internal surface which counters also about a concave streak 
32. 

[0006] Then, employing the advantage of wave type SAIPU efficiently, the purpose of this invention 
controls a fall lump of a block moderately, and moreover, since the homogeneity of the ground pressure 
within a block is high, it is for the braking engine performance and partial-wear-proof ability in an ice 
road surface to offer a good pneumatic tire. 
[0007] 

[Means for Solving the Problem] This invention like the following can attain the above-mentioned 
purpose. In the pneumatic tire equipped with the tread pattern which has the land part in which the 
pneumatic tire of this invention formed at least one SAIPU namely, said SAIPU The 1st SAIPU section 
and its 1 st SAIPU section of the shape of a wave toward which the concavo-convex train of a SAIPU 
internal surface inclined to the direction of a normal of a land part tread are characterized by forming 
successively by turns the 2nd SAIPU sections of the shape of a wave toward which the concavo-convex 
train of a SAIPU internal surface inclined in the reverse sense in the depth direction of SAIPU. 
[0008] In the above, as for said SAIPU, it is desirable that the boundary line of said 1st SAIPU section 
and said 2nd SAIPU section is located in an parallel field to said land part tread while said 1st SAIPU 
sections, said 2nd SAIPU sections, and said 1st SAIPU sections are formed successively in the depth 
direction one by one. 

[0009] Since SAIPU of the shape of a wave toward which the concavo-convex train inclined by turns 
(the shape of the shape of a character and JIGUZAKU of **) is formed successively according to 
[operation effectiveness] this invention, whenever [ tilt-angle / of a concavo-convex train / large ] can be 
taken, a block falls, and an engagement operation with the protruding line of the SAIPU internal surface 
at the time of a lump and a concave streak can be enlarged. Moreover, as compared with the case where 
the concavo-convex train of SAIPU leans, the homogeneity of the ground pressure within a block can be 
raised only to an one direction. That is, although drawing 3 (a) - (c) shows the cross section of SAIPU, 
the mimetic diagram in the condition of not grounding, and the mimetic diagram of a touch-down 
condition, respectively As shown in this drawing, in SAIPU 10 to which the concavo-convex train leans 
by turns Since the die length which the bending force near a ground plane produces becomes short, 
when perpendicular ** starts in the state of touch-down The bending moment committed in a concavo- 
convex train becomes small relatively, it is hard coming to generate deformation, the ground pressure of 
obtuse angle section 1 la of a protruding line 1 1 and the ground pressure of acute-angle section 1 lb are 
equalized, and ground pressure is equalized within a block. Moreover, it can say that it is the same about 
the protruding line of the internal surface which counters also about a concave streak 12. Consequently, 
employing the advantage of wave type SAIPU efficiently, a fall lump of a block is controlled 
moderately, and moreover, since the homogeneity of the ground pressure within a block is high, the 
braking engine performance and partial- wear-proof ability in an ice road surface can offer a good 
pneumatic tire. 

[0010] While said 1st SAIPU sections, said 2nd SAIPU sections, and said 1st SAIPU sections are 
formed successively in the depth direction one by one, said SAIPU Since the die length which the 
above-mentioned bending force produces becomes equal when the boundary line of said 1 st SAIPU 
section and said 2nd SAIPU section is located in an parallel field to said land part tread, ground pressure 
is equalized more within a block and the braking engine performance and partial-wear-proof ability in 
an ice road surface can be improved more. Moreover, the thing with desirable considering the SAIPU 
section as a three-step configuration is because relation of whenever [ depth / of SAIPU /, amplitude 
period / of a concavo-convex train /, and tilt-angle ] is made suitable and the above-mentioned 
imiprovement effect is heightened. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. The pneumatic tire of this invention is equipped with the tread pattern T which 
has land parts, such as the block 1 in which at least one SAIPU 10 was formed, as shown in drawing 1 . 
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With this operation gestait, the block 1 classified by the hoop direction slot 2, transverse grooves 3 and 
5, and the diagonal groove 4 is formed, and the example in which the block 1 of six trains is arranged 
crosswise [ tire ] is shovm. 

[0012] SAIPU 10 of twQ or more trains is formed in each block 1 towards the tire, cross direction, and 
although opening of the both ends of each SAIPU 10 is carried out to the slot which adjoins block 1, 
they are not limited to it and can be properly used suitably by the pattern configuration as it is as 
stopping only one side ****[, and ]. [ stopping inside the side attachment wall of block 1, without 
exposing from the side attachment wall of block 1 ] 

[0013] Drawing 2 is the perspective view showing the important section of the block in this invention 
fractured in part. In this drawing 2 , the shape of toothing of an internal surface 13 fractures a part of 
block 1, and is exposing the internal surface 13 of SAIPU 10 so that intelligibly. 

[0014] As SAIPU 10 in this invention is shown in drawing 2 , as for the 1st SAIPU section SI and its 1st 
SAIPU section SI of the shape of a wave toward which the concavo-convex train of the SAIPU internal 
surface 13 inclined to the direction of a normal of land part tread la, the 2nd SAIPU sections S2 of the 
shape of a wave toward which the concavo-convex train of the SAIPU internal surface 13 inclined in the 
reverse sense are formed successively by turns in the depth direction of SAIPU. With this operation 
gestait, while the 1st SAIPU section SI, the 2nd SAIPU section S2, and the 1st SAIPU sections SI are 
formed successively in the depth direction one by one, the example which formed SAIPU 10 to which 
the boundary line of the 1st SAIPU section SI and the 2nd SAIPU section S2 is located in an parallel 
field to land part tread la is shown. 

[0015] Which configuration is sufficient as a thing near the wavy line which was not restricted to the 
thing near a sine wave as a cross-section configuration perpendicular to the concavo-convex train of 
SAIPU 10, but combined the straight line and the curve by turns, a square wave, and in the shape of 
zigzag etc. The period (for example, distance between convex-convex crownings) of the irregularity in 
this cross-section configuration has 1.5-5 desirablemm, when discovering the so-called property of wave 
type SAIPU suitably, and 1.5-5mm of amplitude (sum of the height of a both-sides crovraing) is [ a 
period ] desirable. 

[0016] Although the concavo-convex period and concavo-convex amplitude of the 1st SAIPU section 
SI and the 2nd SAIPU section S2 may differ from each other even if they are the same, it is desirable 
that both period and amplitude are the same. Moreover, when changing the period and amplitude of the 
1st SAIPU section SI and the 2nd SAIPU section S2, it is desirable to adjust a period and the amplitude 
so that both boundary section may continue. Thereby, according to a wave-like boundary line, both can 
be formed successively smoothly and the inclination direction of the inclination direction of the 
concavo-convex train of the 1st SAIPU section SI and the 2nd SAIPU section S2 can be made 
unsymmetrical to the direction of a normal of land part tread la. 

[0017] Next, the size of each part etc. is explained. The width of face of each direction of a normal of 
the 1st SAIPU section S 1 in this invention or the 2nd SAIPU section S2 has 1 .5-3 desirablemm. 
Moreover, 40 - 80% of the major groove depth of the depth of whole SAIPU 10, i.e., 4-8mm, is 
desirable. Therefore, the successive formation number of stages of the 1st SAIPU section SI and the 2nd 
SAIPU section S2 has 2-4 desirable steps, and its three steps are more desirable. 
[0018] Moreover, whenever [ to each direction of a normal of the 1 st SAIPU section S 1 or the 2nd 
SAIPU section S2 / tilt-angle ] has desirable 30-70 degrees, and its 45 degrees are the most desirable. 
When smaller than 30 degrees, there is an inclination of a block to fall and for an engagement operation 
with the protruding line of the SAIPU internal surface 13 at the time of a lump and a concave streak to 
become small, when larger than 70 degrees, the die length which the bending force near a ground plane 
produces relatively becomes large, and there is an inclination which ground pressure tends to 
ununiformity-ize within a block. 

[0019] When discovering an edge effect suitably, controlling a fall lump of a block moderately, the flute 
width of SAIPU 10 has 0.2-0.7 desirablemm, and its 0.2-0.4mm is more desirable. 
[0020] In this invention, the block 1 by the 2nd SAIPU section 12 falls, since lump depressor effect is 
large, by increasing the number of SAIPU 10 and raising a SAIPU consistency, the number of edges can 



http://www4.ipdl.ncipi.go.jp/cgi-binytran_web_cgi_ejje 



4/10/2006 



• JB,2002-321509,A [DETAILED DESCRIPTION] 



Page 4 of 6 



be increased and an edge effect can be heightened further. At such a viewpoint to this invention, it is 2 
the SAIPU consistency of 0.1-0.3mm/nim. It is desirable and is 2 0.15-0.25nun/mm. It is more 
desirable. 

[0021] SAIPU 10 may usually be a concavo-convex period and the amplitude whenever [ shape of wave 
from which SAIPU 10 adjoining comrades differ also in same configuration, and tilt-angle ], although 
two or more formation is carried out to one block 1 . However, when making unmolding nature after 
vulcanization molding good, it is desirable that SAIPU 10 adjoining comrades are the same 
configurations. 

[0022] Except having the tread pattern T like the above, the pneumatic tire of this invention is equivalent 
to the usual pneumatic tire, and each of a well-known ingredient, configurations, structures, processes, 
etc. can adopt it as this invention conventionally. 

[0023] Since the pneumatic tire of this invention does so the operation effectiveness like the above- 
mentioned and is excellent in the ice engine performance, it is useful especially as a studless tire. 
[0024] Operation gestalt] which is others [ [] The gestalt of other operations of this invention is 
explained hereafter. 

[0025] (1) Although the above-mentioned operation gestalt showed the example in which the 1st SAIPU 
section, the 2nd SAIPU section, and the 1st SAIPU sections are formed successively in the depth 
direction one by one, in this invention, a SAIPU configuration as shown in drawing 4 (a) - (c) is [ that 
what is necessary is just to have the part currently formed successively by tums in the depth direction of 
SAIPU ] sufficient as the 1st SAIPU section and the 2nd SAIPU section. In this drawing, the protruding 
line which projects the protruding line which projects on the background of space among the concavo- 
convex trains of SAIPU on .the side front of 1 1 and space is typically displayed as 12, 
[0026] What is shown in drawing 4 (a) is the example by which the 1st SAIPU section SI and the 2nd 
SAIPU sections S2 were formed successively, and the 3rd SAIPU sections S3 to which a concavo- 
convex train extends in the direction of a normal of a land part tread further in the tread side were 
formed successively. Also in this SAIPU, by the 1st SAIPU section SI and the 2nd SAIPU section S2, a 
block falls and an engagement operation with the protruding line of the SAIPU intemal surface at the 
time of a lump and a concave streak can be acquired. Moreover, since existence of the 3rd SAIPU 
section S3 does not enlarge bending die length committed in the 2nd SAIPU section S2, it can raise the 
homogeneity of the ground pressure within a block like the case of the above-mentioned operation 
gestah. 

[0027] What is shown in drawing 4 (b) is the example which made four steps the successive formation 
number of stages of the 1st SAIPU section SI and the 2nd SAIPU section S2. In this SAIPU, as 
compared with the case of a three-step configuration, the homogeneity of the ground pressure within a 
block can be raised further. 

[0028] What is shown in drawing 4 (c) is the example which made short 4th SAIPU section S4 
intervene, and made the 1 st SAIPU section S 1 and the 2nd SAIPU sections S2 form successively instead 
of forming successively the 1st SAIPU section SI and the 2nd SAIPU sections S2 directly. The 
configuration which makes wavelike SAIPU to which a concavo-convex train extends, and the 1 st 
SAIPU section SI and the 2nd SAIPU section S2 continue in the direction of a normal of a land part 
tread as 4th SAIPU section S4 on a curved surface is sufficient. The unmolding nature after 
vulcanization molding can be raised maintaining the homogeneity of the depressor effect of a lump 
[ fall ] of a block, and the ground pressure within a block to some extent by making such 4th SAIPU 
section S4 intervene. 

[0029] (2) Although the above-mentioned operation gestalt showed the example which applies SAIPU 
toward which the concavo-convex train of the internal surface in this invention inclined in the shape of 
JIGUZAKU to all SAIPU in a tread pattern, you may apply only to a part of SAIPU within the same 
block, and may apply only to land parts, such as a block of the part of two or more blocks. When 
applying SAIPU in this invention only to a part of blocks, it is effective to apply to the block formed 
especially in the shoulder section of a tire. 

[0030] (3) Although the above-mentioned operation gestalt showed the example of a block pattern as 
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shown in drawing 1 , the block of not only the block of this configuration but the parallelogram, a V 
character mold, five square -shapes, or the curvilinear keynote may be used. Moreover, the pattern of the 
thing which follows a hoop direction, or the rib keynote is sufficient as the block into which the slot 
went near a center and to near the edge, or some land parts. 

[003 1] (4) Ahhough the above-mentioned operation gestalt showed the example in which SAIPU of two 
or more trains was formed towards the tire cross direction as shown in drawing 1 , the formation 
direction (the direction of Chuo Line) of SAIPU is not restricted to the tire cross direction and parallel. 
However, the include angle which the direction and the tire cross direction in Chuo Line make has 
desirable 0-45 degrees. 

[0032] (5) Although the above-mentioned operation gestalt showed the example formed so that SAIPU 
might become perpendicular to a block front face as shown in drawing 2 , the datum level of SAIPU 
may incline a little (for example, 15 degrees or less) to the normal on the front face of a block. 
Moreover, the datum level of SAIPU may incline at the include angle in which the 1st SAIPU section 
differs from the 2nd SAIPU section. 
[0033] 

[Example] Hereafter, the example which shows the configuration and effectiveness of this invention 
concretely is explained. In addition, each performance evaluation of a tire was performed as follows. 
[0034] (1) Equipped the real vehicle (FF Sedan of 2000 cc class of domestic) with the ice braking 
engine-performance tire, it was made to run the road surface frozen in the loading condition of one- 
person entrainment, and the characteristic estimated the brake stopping distance at the time of carrying 
out a fiill lock by 40km/h in rate, having applied damping force. In addition, evaluation shows elegance 
(example 1 of a comparison) by the characteristic display when being referred to as 100 conventionally, 
and shows such a good result that a numeric value is large. 

[0035] (2) The level difference abrasion loss (level difference of SAIPU and SAIPU by wear) when 
running wear-resistant ability pavement 8000km was measured, and the characteristic estimated. In 
addition, evaluation shows elegance (example I of a comparison) by the characteristic display when 
being referred to as 100 conventionally, and shows such a good result that a numeric value is large. 
[0036] In the tread pattern as shown in example 1 drawing 1 , SAIPU of a configuration like drawing 2 
was formed all over the block in the following size, and size 185 / radial-ply tire of 70R14 was 
manufactured. The result of having performed each above-mentioned performance evaluation is shown 
in Table 1 using this tire. 

[0037] The depth of whole SAIPU was made to 6.9mm, and the flute width was made [ whenever / 

amplitude / of 0.3mm and the up-and-down 1st SAIPU section / of 1 .5mm /, period / of 4.0mm /, width- 

of-face / of the direction of a normal / of 2.3mm /, and tilt-angle ] into 45 degrees whenever 

[ ampHtude / of 45 degrees and the 2nd SAIPU section / of 1 .5mm /, period / of 4.0mm /, width-of-face / 

of the direction of a normal / of 2.3mm, and tilt-angle /. 

[0038] The example 1 (conventional article) of a comparison 

In conventional wave type SAIPU, like the example I, size 185 / radial-ply tire of 70R14 was 
manufactured, and each above-mentioned performance evaluation was performed except 0 degree 
having cost whenever [ tilt-angle ] in the same configuratibn and size as the 1st SAIPU section. The 

result is shown in Table 1 . 

[0039] In example of comparison 2 example 1, without preparing the 2nd SAIPU section, like the 
example 1, size 185 / radial-ply tire of 70R14 was manufactured, and each above-mentioned 
performance evaluation was performed only in the 1st SAIPU section except forming whole SAIPU by 
whenever [ same configuration, size, and tilt-angle ]. The result is shown in Table 1. 
[0040] 
[Table 1] 
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As the result of Table 1 showed, the ice braking engine performance and wear-resistant ability were 
conventionally better than elegance by equalization of the ground pressure within the moderate 
depressor effect of a lump [ fall ] of a block in the example, and a block. On the other hand, in the 
example 2 of a comparison to ward which the SAIPU successive formation direction inclined in the one 
direction, the improvement effect of the ice braking engine performance and wear-resistant ability was 
small because of ununiformity-izing of the ground pressure within a block. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the pneumatic tire equipped with the tread pattern which has the land part in which at least 
one SAIPU was formed said SAIPU The 1st SAIPU section and its 1st SAIPU section of the shape of a 
wave toward which the concavo-convex train of a SAIPU internal surface inclined to the direction of a 
normal of a land part tread are a pneumatic tire with which the 2nd SAIPU section of the shape of a 
wave toward which the concavo-convex train of a SAIPU internal surface inclined in the reverse sense is 
characterized by being formed successively by turns in the depth direction of SAIPU. 
[Claim 2] Said SAIPU is a pneumatic tire according to claim 1 with which the boundary line of said 1st 
SAIPU section and said 2nd SAIPU section is located in an parallel field to said land part tread while 
said 1st SAIPU sections, said 2nd SAIPU sections, and said 1st SAIPU sections are formed successively 
in the depth direction one by one. 



[Translation done.] 
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